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South Africa's threatened species legislation: What stands
between our plants and extinction?
W. Foden
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South Africa has recently joined the small group of countries
that have dedicated biodiversity conservation legislation, but
what does our new National Environmental Management:
Biodiversity Act (NEMBA) do? How will it affect botanists and
our power to protect our plants? Will it restrict our research
activities or burden us with onerous permit requirements? This
paper highlights the suite of national environmental legislation
that exists to protect our plants, including threatened and
protected species and ecosystem listings, species management
plans, environmental impact assessments, access and benefit
sharing regulations and bioregional plans. These interact with
the wide variety of existing provincial ordinances, as well as
with international agreements like the CITES, the Convention
on Biological Diversity, as well as with IUCN Red Data Lists.
We highlight strengths, weaknesses and gaps in this complex
legal web and aim to help botanists navigate through this maze
in order to stay on the right side of the law and to best conserve
our plants.
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As with protected areas all over the world, South Africa's
Kruger National Park (KNP), one of the world's largest national
parks, is experiencing increasing problems with alien plant
invasions. The first seven alien plants were recorded in the KNP
in 1936, and 372 species are now known to occur. The most
widespread and problematic invasive species in the KNP were
either introduced unintentionally along rivers and roads, or
intentionally for use as ornamentals. Over the past 7 years, 258
alien plant species were recorded in 27 foci (tourist and staff
villages). In the largest staff village, Skukuza, 254 alien plant
species were recorded. A further eight other camps had more
than 20 species recorded, with nine camps having no alien
plants recorded. Of the 258 species recorded, at least 85 taxa are
well known invasive plants. A generalized linear model was
used to explore the effects of camp age and staff number on the
diversity of ornamentals at a site. While the number of staff
residing in a village was strongly related to the number of alien
species present, older camps did not have significantly more
ornamental alien plants. Similarly, the length of time since the
date of first record of a species in the KNP does not significantly
affect the number of camps in which it occurs. In 1999 the first
policy was approved regarding the management of alien plants
in the KNP. Policy regulations and management actions are
being phased in gradually to lessen potential for conflicts of
interests and to grow positive support for the long-term
sustained management actions that are needed. Lessons learnt
from the experience in the KNP are evaluated and used to
suggest effective ways of dealing with problems in other areas
with similar problems.
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The efficiency of the C4 carbon concentrating mechanism
allows C4 plants to maintain higher photosynthetic rates (A),
higher water use efficiencies (WUE), lower stomatal con-
ductances (gst) and lower transpiration rates (E) relative to C3
plants. These characteristics have been the foundation for the
long-standing hypothesis that C4 photosynthesis is a specific
adaptation to drought. It has been shown that C4 dicots can
alter hydraulic characteristics depending on water availability.
In arid environments, C4 dicots possess xylem that is less
vulnerable to embolism. Alternatively, in mesic environments,
they increase leaf area per unit of xylem tissue, maintaining
similar hydraulic conductances as C3 dicots, but increasing
overall carbon gain. Despite these apparent advantages, the
abundance of C4 grass species (NADP-ME subtype) shows a
reciprocal relationship to rainfall. Furthermore, recent results
from experiments performed on the C3 and C4 subspecies of
Alloteropsis semialata demonstrated that under drought
conditions, the C4 subspecies lost its photosynthetic advan-
tage. It exhibited greater metabolic and stomatal limitations of
photosynthesis than the C3 subspecies. This research aims to
confirm the drought sensitivity of the C4 NADP-ME subtype
and to test the previously stated hypotheses about WUE and
plant hydraulics by comparing closely related Panicoid C3 and
C4 grasses during a natural dry down. Preliminary measure-
ments made under mesic conditions have shown that the C4
species have higher carboxylation efficiencies and lower
photorespiration, thus confirming the C4 subtype's photosyn-
thetic advantage. Higher A translated into higher WUE for the
C4 species because E was similar in both subtypes.
Unexpectedly, gst was similar in both subtypes and the C4
288 Abstracts
